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Con COm‘puA-'tnq science sove }‘\e Compu\'er '\T\O\U«s\nﬁ?
¥ Sa? T T —

Yec:\\, con Com‘)u)ﬁn science Sove the ComFu\’mg
\ndus):ra? Ve[tj Sooc\ que.s\icm. T \'ms aF ]eus} Yhe
virtue oF \oe’mj Ccrn}rovefS‘lo.\. 'De‘:o.rxmer}s o? com-
‘ou}in science all over Ye world work (ané ore
@uﬁc\€'°l> under -}he }‘Gci\‘ G.S5Um “'lo'f‘\ ‘nm;}' nne onswer
1S o? Cowrse c\%?rmo.\r'we. (T.h ouc\f, Mf\e stump)r'\cm
is S0 )tcxci)r n %ose cwrc\es Yho¥ Me ques}icm 15
ever rodseo\ -n\ere.B 'ﬂ'xe Comvfu}er inc\us‘nb,\’\oweuef;
oPero)res wnder the equally Yaci QSSMM‘;\“\W ot
ﬁ%qn\« %e \_Ord\.- com??’nng SGence \'ms ho)r\-\'wB
'\0 CQ"’)*’I’“’JUAQ 40 '|\‘s \ous‘mess s N}\'IC\'\ -~ &S Qve[_ijcme.

knows — S ?r]mo.ri\b o\'mQ_\_}‘fer' 0? mar\xe\ing, ]
}Eme\ﬂ 'mven\'m; -"‘ne ProPer s\o\c‘jaﬂ "M Noame

which Yhe next coste-in-the-air can be ?fe.SQVAGO\

as sc;\'ld reo.\“es‘*c}&

s \0’03 S H\ih\gs seemed }o work w)l qu'n;e
well | no one was eager Yo rvoise Yhe c‘ues\io-n. Rur
'Hﬂ'mss \quve €‘ﬂﬂﬂ3@d. 'Tlne 'mdus\iwj 1S n vae }mu\.)\z,
\oeco.use dev’e\oFmEhlt and ma‘mXQ‘nGﬂce Cos}s are Soo.rinj
and -“ne T)u\o\'nc. o\' \o.r:se s 9e)r}'m$ c\is“\\usimec\ w‘.\-\n
'\‘rs ‘:mduc\‘s. "ﬂne uﬂ'aversﬂ:j o\e]oo.r}men}S ore n )irou.\o\e
Yoo: the Cmyu\‘ir:ﬁ boom has decreased their s\aﬁ)
ond increased *thesr ):eo\c\«'ms load | and as @\r‘ *s
ccrmru ‘ms sScience S Ccmcerned, \mos)' ?o-cunb mem\sets
hove no Yime ?or W} onumore and most s\uden\s ore
no \cmaer- interested in i}, So le} us pose the queshion.

»* » *
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Yo bes'm ww}\w a Numher c? o\oserm\sans }ho} S‘HOM\C\
be tokten into considerclion.

(9) ’n'le core o? ):}1(’. c\mo\“e-nse 'HnoA- Com?u}ihg science
has accep)reo\ s how not Yo Sa\r Co'h()u\sec\ Yoo, Yhe com-
\o\exi\ies o? our ogwn \rnc:\\(\na_ Tn Po.ssmﬁ we note
Yol m Yhose oreas in which compulin science has
&)r)rac\xed Yrig “)ro\:«]em 8“3\‘10‘:“3 (e.g. Yhe deve\o?men\‘
o? Proarowns) ¥+ has been no)icea\o‘:j success@\.

) 1 Gm NQ'\)ﬁnﬁ g)r‘ Yhe shtoce -—iP i} has not been
reached :je)-— Mot o)l sorts \Froc\uc\s o? Yhe com-
\ou)rer 'mc\us\vg) -@3. micro?rocessors- are Cin some
sense) c)wea‘}:er -\r\rwm Yheir o\ocumen\‘o\*ncm; 5'\"'”3 (=X
cmcise and comvlele (nchiomol spec rcodion  — Yro-
di¥iemall ‘)roo\ucec{ months | '.? not Years, a@er Yhe
g}c), i o} a“—- S r‘eﬁordec\ as o moi)or (i&> r\o)r im-
‘;gssi]s\e) Yask. Tn short , even n shand -alome Proc\uc}s
Yhe COMPU\)«'MS 'lhdus\'r'\.) \nqs V\o\‘ \oeev) O\\O\Q ;o \(e.er_b

its Proc\.v«c\s Su%cien"la C\eom ond SiYT\P]e.

() O major source OE CCmnP\ex';\D s Provio\ec\
b:j e so-colled “de ?cho stondards ', Yoe it ?rb-
Smamm'ma \anﬁuajes (Forkran, ’VL/LI, Celool R %c\o.\,
C\c}a bese S&js\‘ems, or COrnmuh‘sr_'oAim Pro)'t)Co\S.
Wherever Cmnr:u%n& Science has nade Sﬁﬁh'nf;i‘cgn}
rooress — eg, \ngro.mm'ma-— 38*101']\"\3 Yhose de
Yo standards has each ¥me heen o necessary
Ccomdidion. The de ?c.&o stomdards are ,indeed, so
3l@rri\'a\e -c\“ OF )r\nem\.- '“r\a\' ':P }\qe C(‘.'rrn‘)u)er ‘mc\us\m
Tbers'zsxs n Qc\\nerina o them - qu‘ e so-called
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" , \ h . , “
Sounad COTIYTMEr CiG reasons — comFu}mS sScience W

Voe (AY\O\\O\Q. \-o sove '1\-.
C'DB 1)12 Com“vu\-er indv\s}ra}s WGD OP S']oeolcinﬁ o\\::m.‘-

ﬂ's Cus}omers 1S5 ve Ccnn&escenc\‘\ns: 'nne, wuser
t

—-Scrrn?\"\mes s}T'Eng}\neneo\ s I')rhe enc\ wuser l—

‘\S Jireoﬁec\ QS G Moron - ?.8. 4 Y\"\G\‘ﬁr\ﬁ OlAY SSS;'EMS

SO user- ’y'iendlb -’r\no.)r even \nousew‘wes Covy wuse %em')__.

T even \\(s n dero\c)a)rora JrQrms obout its owm
P/m]alo Yyees. ’.T_h ?&c\-, Yheir Pos\u\c}eo\ locke OF
ed.L\CG"iah or ‘Hne’;r‘ Qdu.':o}\om f‘esis\'ance, 'Hneir- pos-
\'u\o-\‘ecl 3 Q\bi\i\ o write c\eo\r\ and (‘o-nciSe\ ,e\'c.
) Y Y
are o-ﬁen wsed \ob momclﬁe”nen} as o '\ore}exv) @;r
rnat Yr ino Yo do o \Oe“er \)o\a As lono as that
pre‘exe s Used, com u\‘ma science Wil be Uno)a\e.

"'U Sawve }\ne compu§er 'lnc\us\r:j.

F\S'IAQ Havina :jour“ c\esi ns \made )D\(j 'I“A‘Grc\“e en-
a'i'ﬂ?ers ond ‘“’Ien described b \‘GC‘!\Y\}CQ\ wﬁ\re:-s,

13 Gn unwor\«q\o\e. divls'\cm o \C\\OOUT“- ‘“‘12 desia\ner

Yus wisses the g)eecl\oc.c\( e needs. “The lessem
\earned Gmn Programm‘ms \oﬂq&uage dQS'\bh -
\essem Sross\b tanored in the Qda deue\o‘:men-}

T)ro cess! — is ot \orecise deﬁm\‘-cm as a d?Siah
‘Princip\e acts as on '\ho\'ls]:ensa\a\e eor\n-worn'mj

Sas\'em F(')r corn‘a\exib 'mo\c;\ver\ren\\v Cf‘?e?u‘ng) n.
(Bnd o? Rside.)

(B) “The 'mdus\rb‘s Pm?eﬂSﬂfj Yo look {)or' beter
Yooks’ s @ reﬁec\km ot the comdemscendin s\b\e
V‘"%\"\cmec\ wn der . 'I} 'S Ca reﬁec\icm o -\-\ne



EWVG20-3

mano\semen\: P\'\'l\OSOF\'\b -pno}, Por the soke o? Con-
-\-‘mu’.\-j and 1nvu\nero.\o‘-\';\b, orsonizo\'icns should
re\U os \}}Hg Gs Poss’\\o\e on Hhe sr)eciﬁc o\\ol\}}ies
oF 'wnc\ivio\mc.\ employ ees. We S\'Iou\\cl nokt e}t
P9 )
-}lno-\' }h'.s 1220°.32K° " e.me-n" )rfadi\ion s signi 'rcom}\«:)
o\der Yhom Hwe, ig\n—\‘ecknologb comPu\*Qr indus}rﬂ
ond, hence, could now very wel e Pro?ouncu n-
O\O\.c_quo.)re. F‘S lcma as monaaef‘s Tesorc\ Fm TN
deve\o‘omen\‘ @S o Procluc\"\on \:)1"00233 -—Omd * eﬂ do\.-—
ond va?ress ! regramwer roduc\ﬁvi\‘:j ! 1} a) Yerms o?
P3 P ;
”hum\oer o? \'mes ()F code_ Produceo\ \oe'r d°‘,§) —ond
\
“h?—‘lj do. — -“nei\" hneh\‘o»\ Ca\e&or\e“s are ‘m&eeo\ ‘ma&-
Qc;]uo.l'e. Pj} mb \ec\'ures ?cn- msrammers o Pro-
3rommin5, G“ over ‘“ﬂe. lrJOr\o\ H\e OVErw\ne\m'm& ye-
ac"icm \Oqs \oean ”\«I\aa\— =8 i\v QuAr Ynaﬂouﬁef‘ 1S no\
\nere.\.'_', M:j Conc\usiah s A‘ o.\* iF pne C.omFu}er Naks
dushry is andde Yo refresh by educakion or by
rep\acemen}-— 'l}‘s \Jb-wé-\or‘ae -\ec\nnico.\\b N com-
EQ\'Q\O“ W'tanasemen}, C‘omPuhnS science Wu“ no\r

e oble Jo save the CcrmPu)r‘ms ’mdus\r:j.

Some o? My recders na )r\'\‘m‘( the Ccmd'l‘ions
men Rened wnder (O, (D), ond (E) so "unredliskic’
Mot Hnaa Wave clready concluded thol com?uhna
science connol save the comygu}'ms indushry .
“Those yeaders dcm"‘ need '\o read Oma Fur'a
The Fo“owms 15 Writen GLnder Yhe G\sSumF\im
Yhol ome olo«:j the Com)ou)‘er‘ 'nndus\rb will boe
wise or c\es]oero}e. %ous\q Yo see thol} drashic

'nm?ro\remen‘r W'\}\nou)l dms\sc c\nanse is unrea\'as}ic.

er.
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(T) We cemhinue our exp\orc.\w'cms. “The ‘oﬁme Fo.m—
dlama OP the pmamc\\-'\c Clesisner e kvicum as
”‘ooor" mon's ino\uc\icm", Le. he Voelieves in his de-
Sia\n as lonog as ”'l“ Wc:.r\<s", e, unb) toced with
evidence Yo Yhe ccm\*rv-rn. (He will Yhen "?‘nx e
desian".3 The 5cien\‘1€c desianer, \nowwer,\oe\i?ves
in his desion Yecause he understands w\r\n it
wl work under o\l circumstances. “The Yronsihion
ﬁam prash-\c}ic. Yo scieﬂ\ig)‘.c de,si&n would indeed
be o drashc C\ﬂanse within  Yhe com?u%r indus}rb,

(%) Ccmverse\fj , wi“nou; '“we ')tra'nsi\'\o'n U prog-
motic Yo scie.n)rigc c\esisn . the indushy's  intel.
\CC‘U\Q\ Y€Sowmrces w%\\ Co'n)ﬂhh;é- )ro\oe us;.ar'Feci
\Ob “h\aih\emance" c? S}jslre'ms }\no} s\nou\o\ never
Yove been de S‘\Snecl e Woy )r\we:j are n the ?irﬂ
‘:\c«ce,.

(W) Com\()'mmg (T and (63 , We See o Pr‘mne
respcmsﬂo'n\ﬂb ?or (ihdu.s\'rio\\) cofmfm\-'ma science
VeSQQrc\n: th«\(in '“ne }MS'E"SOT\ rowm ‘oro\gma"ic

-;0 scien}iﬁc c\esian *ec\'\nicc.“:j Possi\o\e.. T Ca“

this "o prime respons‘;\a‘a\':\:j “sn Yhe sense -see CS)_
the} }-k.s soo-\ 1S So cmcio\ 4\'\0.\ 2 i? no} cér}mna\\:e,
we \mus} Canc\uc)e QA3 be} \r\"to-\‘ - resm}\‘osbb, Comn Pu}inﬁ
cience 1% unc\\o\e A’O Sowve }\’le Co'mT)u\\'\nS 'n‘\o\us}rb_

('13 “The Prime respcms'n\o‘.\ﬂj 'reveo.\eo\ under O—D is

O MQnﬁe'ma.\'icc.\ c\'\o\“engc, o? G Scope Y‘Gdica\lb
di??eren)t ?ﬂn’n Yhe Yha"‘ﬂ@m&\ico\\ c\'\o.\\Enges &cceﬁ*ao\



EwWwDg20-6

So @J‘r' "ﬂﬂe Cuu"f'EnH:j Prevm\ins mo‘\-\'\emo}ica\ \mdi\itms,
rooted 1 the lost cenluries, are , -\r\'\wgh Yime-honoured,
ro \cmger ac\equa}e and we now have Yo learn how
Yo veason cn order o? YY\OSH'I\‘UAQ more Qﬁ)ec\rWe\D
thon we are used Yo do. This conclusion should Yurnm
”ma"havm}icc.} me'“noclo\ogb " o . Prime. 15Se G;r
COmPu}in scCience research Cand s\r\ou\é convinee H\e

indus b H'\c]‘ \mc}-lnema):iCo.\ e\e once s not o dispen-
sable &Xurb but the decisive Yacker Yoehween \‘?c\mico\

sucecess and "‘e&nico\‘ ?o\io\re o? e Produc\SB.

(J') There are 5e.vem\ rYeasoms —\o \oe\ieve. “f\o\\' Yesearch
m  moathemaltical me”noelolosﬂ \s « \'118\-5 reword“nf)
exercise. ’Lrirs}\:j, W+ has been o neg\ec\-ecl \c.—]-:;c-. +

1S no accident thal Yhe COD de?rnes ynathem o Hes

in 1976 as Q\os\'rac} science OF space,num\oer‘, onc|
quaﬂ)ri\:j " l"aH'-er }\10\'1 Qs ”‘Hﬂe Qr\‘ ond Science o?
?ﬂ?ec\‘lve reasconing . SQco-nc\lD, e ca“m o? loaic

— "Philose \m'j‘s Hond maiden — has )rrao\i}iuna\:j been

the codi BI::o‘x-icm o? how ‘Peo-]-;.\e '\-\'ﬁv& ..mofe QCQ\mHD:
how Peop\e S]'lou\d n’\'m\ iF “'IQO clc,m')' mc.\-\‘.e Yhis\cLes--;
c\esyi‘e Yhe emergence o? Yha}ylemo-)iCo.\ ]°3"C- the

hse o? logicq\ qn“mq\isrns with ﬂne 'm}en} o?

g'eem ws ?rom }\V\e s\auc\c\es 0? Otr Y\o\\'Uro.\ \aﬂguoﬁes
s s\‘i\ n ‘1\'3 ‘m@mcb. —n\‘uro\b, 1? -}\-ere, S o omq\csj
be\'we@-n \Pro r‘ammins ond d()ina ma)ke,ma\—ics —ond
i H\ink MGGP mnalosj 1S Prog_mnc\__ , Wis masana\o\e
Yo \’IU’TJ& et researc\n o \rno\‘-\'\emo\x-i&z\ ‘Vne\-\noclo\ogj

Im“ ‘oe, Gas ‘rewarclin a3 \"esearc\q o Pm mmmins

’l'r\epflbdo\osg) has \DQQn. (T}‘ could e OUELAQG\ 'n'm}‘



EWDG20-6

hno.})f\emo\\'ics "03&3 1S as muc\n Pom\b’zed \O:j 'n'le
concep\- o? "ﬂ\-\ne overase Ync»)'hemo.;'ldmn " cs ‘orogrom-

ming hos been by Yhol of “Yhe avemop \jarosromm@r-)

a0 For Fure\\j )iec\n_n‘.cc\\ Yéosems i} 1S )rc; \oe emf)@c)‘ec\

nna)‘ ore and wnore ma}\f\ema\ﬁca\ rec\SCrninﬁ M“

wall \Oe m }erms o? Formo.‘ Cc.\cu.\a}'fcrhs, Le. in Hhe
@rrm o? 'S:jm\od\ \fnomi\ou\oi}‘mns O‘T’Phed Yo unin}er\ore)recl
ﬁ;rrmu\ ae. This will Jole T)\oce in dhe name o?e%kvc-
ness |, inde eno\en\ o? e Cir‘cums}ance o}
the ?cnrmo«‘)o co.\ Cu\o\\'icms s\nou\d \oecme O\meno;B‘e.
Yo wmechanical Veriﬁca\ﬁm. Sueh  Yools should cm\b
ke de ded by an o ! Yo rester Securi ¥
and n%;' \93 }e (Vo\ih P::Fe o? 8‘0?3»')3 oble '\ro‘bccr]oe
Wwith areo.\-er ccmnP\exﬂb. Com u\"mﬁ s<:ie~n\-"s)rs %\«ou\cl
‘De Owvanre QF Hﬂe c\» -}-\nc.\' o\s \ﬂo.ve. ~\\'\e un?or—
_}una\r‘a \-?Mo\?mcb ho ch\(?ire. (Eaﬁinﬁ Ye correction
o?e.rrors 'immec\ic.\‘é‘(ﬁ leads Yo wore errors be,-‘na _
h’lo\de.) Seeina hew <CAD %rr c\q'.T;s has deleriorcted
ints  Yhe Ynec\’\anicc.\ Pm@c)‘lﬁh of laraer and \Qrger
mul}i - coloured ‘\oos\'er.s, T doubl Fha} %‘F\é ‘mo\us%j
will exercise Yhe proper reshaint  once i+ hes recognized
—“ﬂe \oossi\oi\i\’j and Fu}en\‘ia\ o? mec\wanica\ veriﬁ-
qu‘?(‘n\. But worninss , nNo mo.“&‘ howo \i\«elb Yo re-
main U\n‘fl?ec\ec\, Con never l’\o‘rm.

/.Bo«:\a Yo our oﬁgiho.\ olues\-'-ow. Con cc,rm?u\-er
science, Sowe Yhe C.cmnT;u‘?r '}Y\dMs\I‘rv? n(j o swer
is "'IP}},\Q cmnPu}Qr indus Gan e sowecl. gn\-j
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Ccrm‘au\-'snb Sciene Covy oo i} ". B b mo:j \c.\a:g,

a lc’“\‘j Yime bePcnre. Yhe Ccms]m\er ?ndus}vﬂj —~n
Po.r“mu\c.r e we\\nes\-a\o\is\xec\ ccrmPo.nies- will s"\are
Yhis view. '—ﬂ' M“ Q\ mos\- Cer\oin\:j }c\ce lcmser Phon
-nne \imi"ec\ Periocl ovér m\nic\n )r‘wtj T)\Cm )l'\'leir @.)ures
Tn e meom hme, the academic world - which
\‘ro«di\‘icmqn‘j \O\Oms ‘Muc\q ?ur“’\er a\'\EG\A- \'\Gs no
c\/lo'tceo -.“' ‘f\as \0 re%ne omc] 40 A‘eoc\'\ '\t:. )"‘le \965“
o? "\s o\oi\i\rﬁes hcruo cc:m‘ou)lir\\g s\nou\cl \oz olcme;
WO\A\C\ i)’ ever &'\elc\ Yo 'Hne \f)r essure ;o ro o:go}e

the Yno.\ Pmc}-ice o? )loo\oitj, '\\' }‘lc.c‘ \oe“er \ol P

No\OocL‘j needs to ‘Po'm" ouk Yo me thel Yhe unes-
Co-?o.\o\e A Yo YIrain misflls  crectes i}s Pm\o\ems:

.I)' does so Yhe un-,versi\"_-), ?Ur ihs ?&cw\‘b, ond ’Fcrr
'J's s)-uc\en}s. gu}' no one ever heard me suases‘r H’\c.)r

o(ninj S<Tience wWos o 509 ]ampo'a‘a\*w. Bul, the
mare mis?i\s we \-ram, $he s\\or)er Yhe \—\me of Yrons-
Hom., Bnd this is o pow} c? camsideraHom: af Yhe
current  molprockice conbinues Yoo lomg, the compuler

‘mdlus\'ra wi\ cg“o?se_ oma 1}* s karck )‘0 sSGuw2 Om
'\hdus\'rb et i no “"‘36" Yhere.

Quskn, 1 \“10.3 1985

ProP.df- Edsser N'Dé\‘s\'m\
'_D@\')Qr}'m%}‘ o? COmPu}er Sciences
“he uhiverﬁb cr? Teros c..} Pm.s\-in
Rustin, Texos J8712- 138

United Stotes o? PFrmerice..



